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A score or more letters have reached the 
editor's desk inrecent months inquiring about 
the prospects for anational society of quality 
control engineers. An even greater number of 
verbal inquiries have been made by members of 
the Society at Buffalo. These inquiries are 
in a sense evidence of an active demand for a 
national society. There is reason for believing 
that they are a small but representative 
sample of a generally felt need among quality 
control operators in industry. 

The potential membership for a national 
quality control organization cannot be fore- 
seen completely although some areas areclear- 
ly defined. Within the past two years the 
Office of Production Research and Development 
of the War Production Board has trained in the 
intensive eight day courses at least 1200 per- 
sons. Simultaneously, several thousand have 
been trained in part time courses offered 
through the Engineering, Science, Management, 
War Training Program of the United States 
Office of Education. Many more have been 
trained in tuition courses offered by Univer- 
sities and Technical Schools. Beyond these 
areas of formal training lies the unknown 
segment. Thousands of companies are using 
quality control techniques that have been 
developed by men who perhaps read some books 
but who in the main have acquired their know- 
ledge by word of mouth through attendance at 
scientific meetings or through visits to 


plants using control methods. Most of this 
growth in usage takes its origin from the 
pioneer work of Western Electric, Westinghouse, 
General Electric, The Bell Laboratories, and 
many other concerns whose contributions, al- 


though euually important, have received less 
public recognition. 

Industrial Quality Control as an integral 
part of the American production system is not 
a dream for the future; it is an accomplished 


fact. The speed with which this tool of 
management has made its way into the system 
is the best evidence of its soundness. The 


character of the men and women who are apply- 
ing quality control procedures is the best 
guarantee of stability and future expansion. 
But these operators, many of them having enter- 
ed the field within the past year, need the 
assistance that can be made available only 
through anorganization devoted solely totheir 


interests: an organization that will have as 


its primary aim the establishment in the 
collective industrial mind of the importance 
of quality control in the industrial system. 

A national organization cannot be started 
by fiat. The launching of a venture of this 
importance must be preceded by careful planning. 
Two major elements of such preparation would 
seem to be: (1) toe bring into consultation 
as many as possible of the leaders inthe field, 
(2) to make all plans revolve around the central 
theme that the national organization will stand 
or fall onits ability to offer service tothe 
rank and file of quality control operators. 

An organization whose chief strength lies 
only in the obligation which members may have 
to the national leaders isnot strong, because 
the membership will disintegrate as the sense 
of obligation dwindles. An enduring national 
organization must be founded on the service 
principle. That is, the benefits to be derived 
from membership must be such that quality con- 
trol operators cannot afford to miss those 
advantages. This raises the question of what 
the detailed program of anational organization 
should include. Some of the indispensables 
are: a medium of printed contact, proper re- 
ciprocal relations with local constituent so- 
cieties, sectional and national meetings to 
supplement local meetings, a representative 
form of management, leadership at the top. 

Perhaps the most important post that could 
be created would be an educational director. 
His task should be to encourage officers of 
local associations to take the lead insetting 
up training courses of two kinds: (1) those 
designed for training new operators usually 
offered through the colleges anduniversities, 
(2) short refresher courses or seminarys de- 
signed to keep present operators abreast of 
newer developments. The latter might be man- 
aged by the local society or by the society 
and a local educational institution jointly. 
The object of the first type of course would 
be to spread the use of Quality Control and 
simultaneously to insure a constant flow of 
new members into the society. The object of 
the second would be to weld together the exist- 
ing members by acting as the catalytic agent 
through which they become. more effective in 
their profession. 

Quality Control will be apowerful force in 
the postwar period. A national quality control 
organization properly launched and unanimously 
supported candomuch to direct that force and 
make control procedure a recognized part of 
management technique. 


INCREASE IN SIZE 


With this issue the size of Industrial 
Quality Control is being increased from 16 
to 20 pages. The change is made for two primary 





reasons: the response to previous issues 
from Quality Control operators at home and in 
other areas; the amount of material steadily 


flowing to us for publication from all 
over the country. Even with four additional 
pages available, some selection of material 
will be necessary because part of the added 
space will be devoted to news notes and 
announcements of meetings, matters which have 
been partially neglected in earlier issues. 
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APPLIED QUALITY CONTROL 
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QUALITY IN GENERAL. Quality is everybody's 


business in a manufacturing plant. The in- 





troduction of Statistical Quality Control is 
insurance against quality becoming nobody's 
business. The quality engineer is speci- 
fically responsible for the maintenance and 
improvement of quality and he is equipped 
with the technique needed to do the job. 

Maintenance and improvement of quality 
has always been the goal of management. This 
is the essence of industrial progress, and is 
the obvious product of the whiplash of private 
competition. In the past, the implementing 
of this objective has frequently been in- 
efficient and often has missed the objective 
altogether. Information has simply not been 
available on which to base action designed 
to give a quality level which is economical 
from the manufacturing point of view and 
which conforms to marketing requirements. 

Most firms include in their organization 
charts a quality department However, the 
plant functions performed by such departments 
vary widely, in some cases being identified 
with routine inspection operations, in others 
being responsible for the writing of pro- 
cedures for the guidance of both inspection 
and production, instill others being indirect 
charge of policing conformance to written 
procedure, and in a few cases being purely 
advisory to management with only indirect 
access to operating supervision. This di- 
vergence in function of quality departments 
has beer. reflected in variable practice in 
the tasks assigned to quality control divi- 
sions. 

DYNAMIC QUALITY CONTROL. In some plants 
quality control means conventional! accept- 
ance screening inspection, perhaps including 
records whereby defects can be allocated 
sooner or later to particular inspectors or 
operators. In other cases the term applies 
to complaint investigations and their follow 
up. Some consider the superficial forms of 
patrol inspection to be quality control, but 
they rarely make efficient use of the con- 
trol information provided by the inspection. 
In contrast to these usages is management's 


employment of control technique in the dy- 


NJ. 


namic sense. It is directed at the prevention 
of defects and unnecessary variability inpro- 
cess factors, rather than primarily at accept - 
ance inspection of parts and products after 
defective material has been produced The 
preventive technique consists. in continuous 
study of process variability to discover the 
long run characteristic pattern of process 
variables and product in terms of conformance 
to specifications with emphasis on drawing 
dimensions and tolerances. Armed with this 
knowledge the quality control engineer is in 
position to detect the onset of assignable 
causes of variability and characterize the 
attainable performance of the process. Prompt 
recognition accompanied by equally prompt 
corrective action is the essence of dynamic 
quality control. Without corrective action 
both control and quality fall short, and con- 
trol action as well as the quality department 
become sterile overhead expense. 

The control of quality through the appli- 
cation of statistical techniques to manufact- 
uring operations introduces precision in an 
area that needed improvement. Particularly 
during the war period there has been tremendous 
emphasis onquantity. Inevitably the drive for 
quantity must be to some extent at the expense 
of quality. But the quality control engineer 
has been able in many plants to maintain the 
balance between quality and quantity by means 
of statistical analysis of production from 
the point of view of process variability, its 
causes, and control. 


CONSEQUENCES OF LACK OF CONTROL. To main- 


tain confidence and value, manufacturing must 
take one or both of two precautions: (a) fully 
and reliably screen out non-conforming parts 
and products all along the manufacturing line; 


(b) control the variability of product char- 
acteristics at source to a degree where the 
risks of finding non-conforming elements are 
economically low. 

Complete screening inspection of all parts 
and products iscostly; with destructive fest- 
ing it is impossible. In fact, 100% inspection 
is not sufficient with somecritical character- 
istics. Some defects always get through. 


Complete protection develops onlywith control] 
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well within specification limits. With single- 
limit specifications, control permits averaging 
closer to a limit, with consequent economy in 
the use of factors of production. 

However, despite complete screening and 
shipment of only acceptable quality, excess 
variability and instability along the pro- 
luction line must. result inunnecessary scrap, 
rework, reduction in capacity, and disruption 
of schedules. Obviously, quality shrinkege 
reduces effective supplies of labor, materia! 
and tools. 

ADVANTAGES OF CONTROL. The costs of poor 
control and elaborate screening jeopardize the 
competitive position of a manufacturer. Good 
control opens the marginbetween cost and price, 
and indirectly improves and stabilizes the re- 
lated control of production volume, sales, 
purchases, and costs. In summary, the advan- 
tages of good quality control have been found 
by representative manufacturers to be: 

1. Reduction of the costs of scrap, rework, 
and adjustment. 

2. Reduction in the costs of the factors of 
Production through random assembly, uninter- 
rupted production, and greater utilization of 
labor and facilities. 

3. Reduction in costs of inspection. 

4. Improved attainable quality standards, 
with either higher market values for a given 
sales volume, or greater volume for a given 
price. 

5. Lower cost designs of products and pro- 
cesses for a given product quality standard. 

6. Improved technical knowledge, more re- 
liable engineering data for product develop- 
ment and manufacturing design, and reliable 
characterization of the attainable performance 
of processes. 

THE QUALITY CONTROL PROGRAM. The practical 
significance of the science of quality con- 
trol has been well established by represent- 
ative manufacturers. Some managements have 
been reluctant to adopt the methods, however, 
despite interest developed by some of their 
men: perhaps through failure to understand 
them. Or this may be due to managerial fears 
that wholesale and problematic changes in 
operations are necessary. 

First, it must be recognized that modern 
quality control is a specialization of pro- 


duction engineering, involving basic scienti- 


fic method. Much has been written of the 
purely statistical aspects of control which 
are basic to any competent understanding. 
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But the methods are tools, like trigonometry 
and chemical analysis, to correspond to the 
relative importance of each problem. With 
a product of simple design, exacting spec- 
ifications and relatively high unit value, 
illustrated by the ball-bearing, the ex- 
penditure of as much as a third of direct 
labor effort on statistical control methods 
is justified. However, with a product of 
relatively low precision requirements, assem- 
bled fromsemi-finished components of relative- 
ly low unit value, illustrated by a lamp 
socket, the simpler direct inferences from 
routine inspection data may suffice. 

The emphasis of modern control science is 
upon economic and systematic ways of super- 
vising variability and its causes. The think- 
ing must be statistical, but the techniques may 
be simple. The control chart is simple, but 
of tremendous importance. It can be used in 
isolated problems on a single machine or pro- 
cess, with little effort and training. 

However, those whohave seen modern quality 
control in its ultimate development realize 
that the current problem is one of industrial 
education in approach and technique. The 
growth of work simplification provides a 
parallel. Correspondingly, programs of de— 
velopment and realignment should be applied 
gradually, allowing specific methods to adapt 
and to sell themselves fairly at each stage. 
Perhaps the following steps can be suggested: 


1. Preparatory and 


Educational Period 











1.1 Acquisition of familiarity with 
control charts and other elementary statis- 
tical technique by one or two key process 
engineers. 

1.2 Application of control charts to 
one or two simple problems, say at existing 
inspection points. 

1.3 When successful, extension of 
technique to other problems in the same de- 
partment, using experience of original in- 
spectors. 


2. Formative Pertod 





2.1 Set up steering committee for new 
methods, representing engineering, production 
and inspection. 

2.2 Explain techniques and results ob- 
tained in preparatory experiences. 


2.3 Make a survey of critical quality 


and high scrap loss areas, presenting quality 


loss dollars where they originate. 





2.4 Select afew new critical problems 


(Continued on Page 12) 
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GROWTH OF A QUALITY CONTROL DEPARTMENT 
IN A CANADIAN AMMUNITION PLANT 








BY:. Douglas F. Brown 
GEWERAL SUPERINTENDENT, TECHNICAL DEVELOPMENT & CONTROL DEPARTMENT 


DEFENSE INDUSTRIES LIMITED - CHERRIER WORKS. 


Statistical Quality Control as an instrument Another effect of this attitude was an in- 
of industria] management is comparatively new crease rather than adecrease in the amount of 
in Canada which, I believe, isalso true in the inspection as production improved. It was 
United States. Accordingly, as is the case with felt by the Managements of the plants that 
any new development, we have been confronted the amount of inspection was excessively large 


with the problemof the relation of the new to when compared to the results obtained. 
the old. Specifically, the question is, "How ; ; 
: ; ; 7 As a first cure for this situation, an 
should a Statistical Quality Control Section ‘ , 
; ; ? ’ attempt was made to institute plant inspection 
fit into the average plant organization?* 7 . 
F ; responsible to Management and acting betwee 
Tonight, I would like totell you of the answer . . . Ser 
production and the outside inspection. The 
to that question which experience has given us 4 
op idea was toput the responsibi t ° ] 
in the Canadian-Shell Filling Plants. This P ponsibility for quality 
; aici back in the hands of the plant with the hope 
answer probably will not fit into your plants, 
; that, eventually, the lit w ] - 
but perhaps some adaptation of it will be of . y oe a Bee ould so im 
prove that the total amount of inspection both 
use to you. 
; , plant and outside, would be less than formerly. 
First - there are certain unique features 
: It was soon seen, however, that tt sit t 
about our Shell Filling Plants which need to ‘ ——"" ; — Pee 
: : ' required more drastic action. 
be stressed as abackground tothis discussion: 
Statistical Quality Control was suggested 
1. The plants produce a large and ever Q y cs 
’ ; as an alternative. This form of the control 
changing variety of products. 
: of quality was already insuccessful operation 
_ s These products require a large number of eee 
: ; in Canadian small arms ammunition plants where 
different components most of which are pur= 
; ; *he large machine production made the principles 
chased from outside supplies. é ; 
et ; ideally applicable. However, it was felt that 
ae The ammunition designs are in general 
or ’ some of these principles could be very use— 
based on British designs, but, normally, they f 
; ; : f fully applied to the small hand production in 
require adaptation to Canadian practice. ; 
é ; the shell filling plants. The Management there- 
4. The products are inspected by anoutside 
; : fore appointed a Senior Superintendent to be 
source through the various stages of their / ; 
) in charge of Quality Control. This position 
manufacture. Effectively, there are four : 
was of equal rank with that of Senior Superin- 
outside sources operating more or less in- : ow) 
; ; tendent in charge of production. The decision 
dependently on the inspection of shells, cart- . 
P ' as to the rank was the subject of a consider- 
id - s an ex osives. - . 
shear sani . ° able amount of discussion as it has been at 
This last point was the +eal cause for our 
/ various other plants, no doubt including many 
interest inStatistical Quality Control. Since 
of your own. That it was a wise decision is 
the inspection was in the hands of others, it 
borne out, I believe, by the results obtained 
4i . ; P 
was most difficul to convince production to date. Jt was based on the concept that the 
sibility for quality was 
Prager Cet ee ee f — , control of quality must lie in the hands of 
i ‘ h tendenc was to pus the ro- ; 
eaeres sige . y - . production, but that the authority as to the 
( ’ h, right or wrong, and then argue 
duction throug a e ’ : ig grade of quality produced must lie inthe hands 
with the inspectors later. This situation, 
of an unbiased observer. 


in some cases, was permitted to get out of 


hand, the result being bad relations between For successful operation of such a set up, 
production and inspection, each of whom felt this concept must be carried stil! further. 
the other was responsible for quality and the The decisions of the Quality Control Depart- 
waste of Government money due to rejected ment with regard to quality must be upheld by 
material. Management, right or wrong. Naturally, Man- 





OA eenet preosected ot the Gobober Otb.éhacer agement cannot overlook many wrong decisions, 


of the Society of Quelity Control Engineers. but the answer, in that case, is a change in 
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personnel - not a change in authority. 
The usefulness of a Quality Control group 
can be eliminated very easily by just one 


adverse decision. 


A Quality Control Superintendent was 


appointed in March of 1943. A little more 


than a year later, the Department had grown 
beyond recognition. The final organization 
has proved so successful that it has now been 
adopted by all other shell filling plants in 
Canada. The department ’s responsibilities 
include a good many services which are not 
strictly Quality Control, but yet, the whole 


thing fits together so naturally with Quality 


that the name of the department has not been 


changed Now, let us look at this organization. 


Depending upon the size of the plant, the 
Superintendent has one or two Assistants. Re- 
porting to them are five Supervisors incharge 
of Quality Control, Development, Methods and 
Process Control, Chief Chemist and Vanuals and 
Plant History. 

The Quality Control Supervisor has, report- 
ing to him, twosections - one called Materials 
Control and the other called Statistical Qua- 
lity Control. Materials Control, which works 
closely with the Production Planning Depart- 


ment, carries out inspection of incoming ma- 


terials investigates material defects, com- 


figures and abnormal! 


piles usage investigates 
wastage. 

The Statistical Control Supervisor has be- 
neath him, the complete statistical set-up 
which J] wish to describe by itself a little 


The Nevelopment Supervisor is responsible 
for the development of methods for handiing 
811 new products and for any development work 


required in the way of improvement of present 


nethods as suggested by the Production Depart- 


Vethods or Statistical sections. 


handled all 


nent or by the 


In this section also are drawings 


ind specifications, of which there are thou- 


From the designs which 


f 


ands in such plants 


are supplied, they compile factory specifi- 


ations to This, in many 


govern production. 


ases, involves aconsiderable amount of negot- 


iation in order to obtain concessions to fit 


_~ 


‘anadian plant practice. 


The 


is responsible 


Frocess Control Supervisor 


Yethods & 


for the posting of standard 


operating instructions and for the study and 


improvement of existing operations, where 


possible.He works closely with the Statistical 


seccion and the Development section. 


6 





The Chief Chemist is responsible for the 


inspection of incoming chemicals and explos- 


ives, for the chemical control of the plant's 
use of these materials and for the develop- 
ment of new methods involving them. 


The Process Manuals and Plant History Su- 
pervisor’s responsibilities are self evident. 


With this bare outline of duties, I hope 


that you can seethat this Quality Control De- 
partment has in its hands every tool necess- 
ary not only for the maintenance but for the 
improvement of quality. It can control all 


incoming materials, the methods followed in 


production, and the auality of the final pro- 
duct. 
Such a department relieves the Production 


Department of a great deal of work for which 


they seldom have time and centralizes the tech- 
nical help in a plant in such a@ way that it 
is readily available as a service for the en- 


tire plant. The result has been a most evi- 


dent improvement in quality, a return of the 


responsibility for quality to the production 


lepartment and a return of cordial relations 


with outside inspection. 

Now, since most of you are mainly interest- 
ed in the Statistical Method of Quality Con- 
trol, I would like to outline briefly the 


functioning of that section, and conclude with 


an example or two from our records. 


Throughout the period of operation of the 
Quality Controi Department, inspection has 
been done by Government Inspection. This in- 
spection in general was 100% and was made at 
several points during the manufacture of eacl 
product. At each of these points it was 


possible forthe statistical section to obtain 


a running record of the fraction of defective 
material. Thus it was never necessary for 
this section to do its own inspection. The 
100% inspection results provided were plotted 


as being a sample of the quality produced by 


the process. Ordinarily, these results were 
gathered each hour and plotted on wall charts 
in full view of production operators. All 


inspection of ammunition is of the g6 - no 


type or is visual. Except in some 


all 


defective 


gO gauge 


minor instances, our charts were of the 


fraction 


The 


type. 
organization to 


included, 


this work was 


the 


handle 


simple. It besides Supervisor, 


a Technical Assistant who was familiar witt 


Quality Control technique and the Quality Con- 


trol observers These last were girls who 


were chosen partially for their education, 
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partially because they were personable and or through which the molten T.N.T. is poured. 
could deal with higher supervision, and part- T.N.T. has quite a large shrinkage factor on 
ially because they were already known to be cooling. As a result, there is a very large 
observant. These girls were specially trained tendency towards the formation of a shrinkage 
in statistical techniques of an elementary cavity in the casting below the solidified 
kind and also in the various processes they surface. The presence of such a cavity in 
were called upon to observe. When fully the casting not only jeopardizes the correct 
trained, they were capable of operating with- functioning of the shell, but also may cause 
out supervision, keeping the Quality Control a premature explosion due to collapse of the 
charts up-to-date and pointing out, in each casting and components into the cavity. In 
instance, the cause of a decrease in quality order to prevent the formation of the cavity 
level. It was never considered necessary to in the casting itself, it is necessary to take 
have shift supervision over these observers. various precautions during the pouring and 
DEFECT HOURLY ACTION SHEET LINE DATE 
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LIME SUPERINTENDENTS REMARKS 
FIGURE | 
The first work that was undertaken by this cooling, the object being toraise the shrink- 
section involved e@ rather tough problem con- age cavity into the ‘unnel former through 
cerned with the filling of 40MM. shell with which the molten T.N.T. is poured. 
T.N.T. The finished casting has a large cav- At the time Statistical Control was in- 
ity in the bottom to contain a tracer and a troduced on this overation, the percentage 
cavity which is not quite so large in the top defective due to cavities in the casting 
which contains the fuse and explolering system. varied anywhere from 10 to 40%. Such re- 
The space between the topofthe first and the jects could be rectified by removal of the 
bottom of the second is quite small, say 3/4" casting to a point below the cavity. Within 
These cavities are produced by formers over two months, the average percent defective 
7 
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“ eer reduced to about 5%, but within Production and the General Superintendent of 
: ther two months this average had increased Quality Control 
wl t abour 10 The reason for this was These sheets have proved astoundingly 
‘ 
t too obvious’ at first. but was discovered effective in driving home to the foreman his 
close questioning of the Quality Control responsibility for quality. Probably they 
observer: These observers had been marking are not necessary where this has already been 
the reasons for high points on their charts, accomplished, but I am sure that the Product- 
it the productior supervision had failed to 10m Departments in our plants would be the 
take action in most case first to object if we were to remove them on 
f r ne the original two mont? period, act- any oneration 
ion wa taker ecause the foremen were not The rejections for cavities in the 40 MM. 
re of how much authority these Quality Cone casting now average about 2% whict is con- 
ty l observers had However, it lid not take sidered to be a satisfactory mean. 
ther too long te iscover that it was very There t ave been cases of lack of co-oper- 
fifficult for higher supervision to enforce ation between Production and Quality Control 
actio the basis of observations. We but one of the benefits of the Quality Con- 
therefor levised what we call an actiorz trol chart is that such a situation becomes 
sheet, a copy of which is shown as Fieure I. guickly obvious through the variations appear- 
'f you will look at the left hand column or ing on the charts. In one most stubborn case 
this sheet you will see the heading “*obser in one of our plants, it was necessary to use 
ations” In this column, the Quality Con- a co-operative vroup of operators in order to 
trol observers enter their reason for hig! prove to a recalcitrant foreman the effect- 
points on the percentage defective charts iveness of Statistical Quality Control. 
In the ext column, under "action taken’ i: The last example which I thought might in- 
isually entered the phrase "notify foreman’ terest you, concerns the analysis of the 
In the centre column appears the percentage laboratory results obtained on an explosive 
lefective chart on ar hourly basis This manufactured at the plant 
chart is plotted vertically rather thar in The Quality Control section hadbeen chart- 
it | orizontal position, and the per- ing the bulk densities of batches of this ex- 
inion artes isfeetive fer eeéh hance te enchked ac plosive for some time. These densities had 
» horiz tal bar extending from zero to the shown more variation than could be laid to 
chance causes Various changes in process 


were recommended without success, but finally 





The three sigma control limits are marked or 
. one change involving the lowering of the paddle 
the ‘ chart at the beginning of the morning 
in a mixing pan was shown not only to have 
haft | the next column is a space for the 
raised the mean bulk lensity, but to have 
f re a ent ind i the last column the 
arrowed the limits of variation 
f ré ; req ired ' ar} the rc? OF he has 
take ‘ re t ‘ i rety ' wil of The interesting part of this example re- 
ve / ; 1 
. ; » fas ont fee haurs this veais that productior supervision charged wit}! 
et effect ce «4 fore , ‘ record manufacture of this explosive reported | wering 
} ‘ , > 
These rc tiogr nee t ire kept ntriplicate, the paddle made no appreciable ljifferer 
T 
i they mre ‘ t f f > twe tv-four hour inheir erroneous conclusion was due toanalyzing 
, tarting t ‘ Orning. Two of olume of figures We inalyzed harts A 
, arr P » the line merinte explanatior rf the Nharts was sufficient t 
‘ ffiesr t G9 for the previous twenty onvince production of the desirability of the 
' } ' re , ent to the Ouality Proposed corrective action. 
{ tr | rint t re r the tw cop! I would like to acknowl-s« ge that r chof « r 
, mt i the Ty ‘ ‘ inte lent « of fs ‘ ss if st ftistic a] mntr | is due to v« r 
ind the econd one witt hi ‘ mment or ex government extending the courtesy of the O.P.R.[ 
vlanatior t the ott a’ forwarded to t ourses. We availed ourselves of this privilege 
reneral Superinte le t of Production If and thus were able to introduce trained Quality 
my matter how these eet 1s not satis- ontrol menon short notice whowere sufficient- 
factorily settled y the foreman or the Line ly familiar with their subject totrain others. 
perintendent S ‘ nments., ’ lecision is Ke have extended training in the plants to 
reached hetween the eneral Superintendent of cover most of the Supervision. 
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NEW DEVELOPMENTS 





In this section of each issue is presented one or more new developments 


in the field of Quality Control 


CONTROL CHARTS FOR NONSYMMETRICAL DISTRIBUTIONS 
























































The September issue of Industrial Quality more common than the write up inthe September 
Control contained a preliminary statement of issue implied. Several have been supplied by 
the problem of control when dealing with a members of the Society. Of these, twohave been 
nonsymmetrical distribution. The practical selected for presentation, but unfortunately 
difficulty lies in the fact that both indi- both are war products and detailed information 
vidual measurements and averages of subgroups cannot be given concerning the characteristic 
tend to be out of control on an ordinary chart measured. 
even though the product functions properly in The first one is an electrical character- 
its intended use. The trouble arises from the istic of an electronic device. The data for 
TABLE 1: MEASUREMENTS OF AN ELECTRICAL CHARACTERISTIC 

OF AN ELECTRONIC DEVICE: DAILY RECORD FOR 50% 4 50% 
| THE WEEK OF OCT. 2, 194% AND TOTAL FOR THE 
WEEK. , 40% — 40% 4 " 
VAWE OF DISTRIBUTION OF MEASUREMENTS 30% 30% \ 
MEASUREMENT ma + | | lao | L 
OCT 20CT 3/OCT 4/OCT 5| OCT 6/OCT 7 1 4 20% ~ 20% 
— ee ce ee iz NO. | a \ 
af a 10% + 10% 
0 and less Chen 8 | 107 | 96] 167 | On0] 100] 320 1410) 42.2 ‘ 
4" *  * 48) 203) 153] 160] 275] 298] 245 |1294/ 33.8 ii Faas. Ie Jn me mp. mega ee 
. Rieanssill | Sail O 04 68 1.2 12,024 28 ol 2 A 8163 
2" " " 1.2) 56/152] 89) 30] 38 ee ae 
tt _ oe Va 4 Me | Za an es FIGURE I 
2" " * 6.6) 9| 63] au] at] 4} 10] 124) 3.6 
» . — ; oe oo 
16° * © 2.0; «| 63) of 2] at 2] 2a .e 
— = + 44 $+ 4 ae “uP? aoe ae 
20 " * " 2.4 \ 4 ! ) y ) er t t t t ¢ rt 
——e , es S 4 eS oe 
m.°*.* " 2.8 | i 3| ‘a ma <2 a | 1 

‘ies —--+—— + —4 -309 -20 -0 AVER +o +20 +30 
I orats | 377| 433] 34s] 988) 485 667 |3335)00. | FIGURE II 
discrepancy between the actual variability tests made onsix successive days are shown in 
pattern of a nonsymmetrical distribution and Table I. On the fifth and seventh the maxi- 
the assumption of symmetrical variability made mum frequency falls in the first class inter- 
in placing control limits on the ordinary chart. vai and on the other four days in the second 
A lesser cause of distortion isthe use of the class interval. The distribution of the 
arithmetic average with a nonsymmetrical dis- total tests during the week shows the pattern 
tribution. In particular, with a logarithmic of this characteristic. Curve A of Figure I 
distribution such as was illustrated in the is a representation of this weekly total dis- 
September issue the geometric average should tribution with the usual type of base scale, 
be used and ameasure of geometric dispersion. while curve B is the same thing with a geomet- 
The computation of these measures is laborious ric base scale. The slope of the curve is quite 
and members of the quality staff would require different. If sufficient readings of small 
special training in the manipulation of log— values of the characteristic were available, 
arithms. To avoid this, the presentation which the B curve would be symmetrical. However, it 
follows is dependent solely on graphic analysis. is preferable to leave the example as it is, 

Nonsymmetrical distributions apparently are since many others wil. appear in this form. 








seb oe. £842 2 6. & 8 wm 15 AktahkheP lof fr Feet Te rf I 








INDUSTRIAL 


Having encountered this type of distribution 
the Quality Control Engineer will find one of 
two possible situations: either the product 
functions in its intended use or it is suf fer- 
ing @ heavy rejection rate. In either case it 
presumably will show out of control on an or- 
linary control chart. If rejections are common, 
the usual engineering procedure should be 
followed to adjust the average level, reduce 


the variability or both. Whatever adjustments 
ire made at this stage should be aimed spec- 
ifically at reduction of the rejection level to 
4 economic minimum. An ordinary control 
chart will continue to be inadequate, but the 
trouble can now be allocated to the nature of 


the distribution. 

Whether this situation is arrived at by 
process adjustment or exists at the point of 
initial investigation, the next step is the 
transfer to a type of control chart designed 
for representation of a nonsymmetrical dis- 
tribution. The values of + Co, + 2 ¢O and 
+3 T can be obtained with sufficient accuracy 


for practical work from a scale such as that 


shown in Figure II. The top of this scale is 
transferred directly fromthe base lineof curve 
Bof Figure I. The range of these data between 
l1 and 2.8 has been found to give acceptable 
product Therefore a chart set up with con- 
trol limits at these values will be satisfact- 
ory The first step is to locate on the scale 
the position of the geometric average (G). 


This is done by substituting inthe approximate 
formula 
i? = J ¥2 -- ul é x > T 
For these data X s .$33. 8 e .36R8 and G = .3R84 
This point is marked onthe scale of Figure 
I] and the fistance from .384to.1 is divided 
int 1 eoual parts as indicated on the bottom 
vle These are labeled - 0,= 2 0, and -3 O, 
! the corresponding values are read from the 
pper scale The same procedure is followed 
to the rieht of G Thus are obtained the un- 
equally paced values of the standard deviation 
needed for a nonsvmmetrical distribution. The 
readinys ire 
- 36 10 #30 2.80 
-20 1¢ #20 1.45 
- NJ 23 + 0 - 76 
Critical readers will immediately recognize 


that an error has been introduced by reading 
the upper scale ss though intermediate values 
between the scale livisions were equally 
} met} j f ce e would 
snaced. The accurate method, oO course, 
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be to locate these values of 0 by the use of 
logarithms. The approximations used here are 
not detrimental to the practical use of the 
chart and have the advantage of avoiding tech- 
niques which may not be apart of the equipment 
of the average control chart operator. 

The control chart is prepared in the form 
shown in Figure III with the values of the 
0 's in the positions indicated inrelation to 
an ordinary vertical scale. This chart may 
appear to be quite unbalanced, but points can 
be expected to fall in the #0 , #20 , and 
#30 bounds for a nonsymmetrical distribution 
in the same proportions as they would fall 
in the bands of equal width for a symmetrical 
distribution. 

2.8 o _ U.C.L. 

2.4 

2.0 + 

1.6 7 #29 

1.2 + 

8+ - 

“9 -20 -33 
4 + i a AVERAGE 
= + LeC.L. 
FIGURE III 


This procedure has been set up for the plotting 


of individual measurements onthe control chart. 
This would seem to be the preferable procedure 
for nonsymmetrical distributions. The corres- 
ponding development for averages of sub-groups 
appears to present problems which are beyond 
the scope of simple graphic solution. Perhaps 
readers of this article will elect todevelop 


a solution of the problemof preparing control 
charts fe av e *s and é 2 , 
>r averages and ranges of a'‘non- 
Symmetrical distribution. 
The second illustration is a distribution 


of measurements of concentration of the residue 
resulting from a chemical process. The data 
are shown in Table TI]. They differ in forn 
from those of the previous illustration in 
that the left extension of the distribution 
is broken into ciasses with frequencies dimin- 
ishing toward zero. As a result, the treat- 
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ment of this case is different in detail and the base scale and the curve is symmetrical! 
slightly simpler than the preceding one. geometrically about this point; .114 maythere- 
The frequency curve is shown in Figure IV- fore be taken as the geometric average. It 
= 
A with an ordinary base scale, showing the should be noted that the formula, G e2\ x2—~¢9 2 
nonsymmetrical character of the distribution. used in the first illustration, isnot applic- 
The same data are used for Figure IV-B with able here, because x< CO 
the base scale spaced ingeometric progression. The values of the sigmas can now be estab- 
The symmetrical curve indicates the logarithmic lished from Figure \V. The procedure is a 
character of the distribution. duplicate of that explained in the previous 
The next step in the analysis of this pro- illustration. Readers will notice that the 
cess consists in determining whether it is range (.01 to 1.40) is not divided into 6 
producing at a satisfactory level. In this equal segments on the lower scale. The equal 
case the variability is somewhat excessive, segments tothe left of the average are slight- 
but not so much sothat preliminary adjustment ly shorter than those to the right. 
fr re es ae = a es — - —— 
TABLE Ii: MEASUREMENTS OF CONCENTRATION OF THE RESIDUE RESUET- A B 
ING FROM A CHEMICAL PROCESS: TWO DAY'S RECORD FROM A aru oa 
CONTINUOUS RON: DATA CLASSIFIED ARITHMETICALLY AND _— <Oje 
GEOMETRICALLY. 
lox l 2 
ARITHMETRIC DISTRIBUTION GEOMETRIC DISTRIBUTION 10%; ° 10% 4 
_— ’ | 
MEASURE OF FREQUENCY) MEASURE OF t FREQUENCY 5% 5% 3 
f 7 ; 4 
| CONCENTRATION WO. k CONCENTRATION 1NO. |) & | 
} + + + - T | GO v4 +9999 19 + 4+ ~*O H+ + HHH Ht tH 4H HHH H4 
andless than.02| 22 | 1-3|.01 andlessthan.ois | 1| .6| YAS WEVA QUAY dese geRsS 
a - + t + 4 rest etic IV O90 IA HINMOWON CG 
eee oe 
- 9 *" .03/ 10 | 6.4-0in ° ° * 022d 2] 1.3 re 
i ee : zs 8 J FIGURE IV 
“s ” * .04 i4, 9.0}.0225 ° s © 0338 9) &e 
oOonwvtae VUwtaH Owes wo wy et 
+ —+ +- > t 7 a At NN MY ie) - - Ww ne oo wv 
+ Oo -) ~ Oo > wt wet SN oo WwW on Oo 
. . 7 06 16 10.3 .0338 . e 7 ~0907 i3 11.6 7 . . . . . . . . - . . ot . 
— —_—- —+— > ep a ca . ae omen | TT + + + ; + ; ; ’ + ; ty ; ty 
ee oe " 10) 21) 13-7|.0907 ° ' *" .0760 20) 12.9 
+_—— + + — > + 4 
os ~ . . ° e i 9 | 
-10 20) 46| 29.9). 076 114 | 26] 168 Pe ae ee a eae ¢ ro 
- + > + + + 
a * © ,30} 17/109). 18 ° ° © 2178 | 2d] 16.2 FIGURE V 
- + + + + 4 


} | Finally, the values on the upper scale, 

- ‘ - - 7 | 
“ "* * +50 2} d2)- 296 - 364 18) 11.6 corresponding to the sigmas onthe lower scale 
of Figure V, are transferred to the vertical 


scale of the control chart of Figure VI 





i— * .70 31 beVje od * i -) 3-2 | 
—_—- + + + + | 
|-7o* ° © .60) 2] 1.3). 663 " * *° 1.29% 2} 1-3) 77 a alates 
or * * et} 8 26/1020 ° * * 1.90 i} .6 ; 
, + > +> > — 
>. 
11.00 ” " 1.20 | -6 
| — + + + tT ? : 
>. 
| 1-20 * « * 1.40 i 6 
} ; ; ; ; ; 4 ie +20 
| | tod 100. 55 )00. 
rs i: l 1 ] 4 
of the process was deemed advisable. Accord- 2] 7 om a o3a 
ingly we proceed to the determination of the ; aot / 7 AVERAGE 
> *- sis 
geometric average of the distribution. The 
peak of the curve lies very nearly at 114 or FIGURE VI 
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Figure III and V1 are the control charts with no assignable cause. The form of chart 


which would be used inthe production areas to developed in this article adjusts the control 


maintain control of these processes. Although limits to the character of the distribution. 


small scales have been used in this article Hence the interpretation of this chart parallels 


to save space, afairly large chart is required that of the ordinary chart. A point outside 
in practice in order to make available tothe the control limit means that investigation 
tester a larger plotting areabelow the average. should be made to discover a new cause of 
This will give a very large field above the variability in the process. One point should 
average, but that is desirable because it is be kept constantly in mind. This chart is 


a correct representation of the way chance designed forthe control of individual measure- 


variability will occur in a distribution of ments or readings. Theadjustment of logarithmic 
this kind. The initial symptoms of a non- control limits to accommodate averages of 
symmetrical distribution, referred in the subgroups introduces complications that lie 
September issue of Industrial Quality Control, far beyond the scope of this article. 


was points out of control onan ordinary chart 


APPLIED QUALITY CONTROL (Continued from Page 3) 





to be approached on a larger scale. 3.2 Set up clinical class meetings on 


2.5 Provide talks for operators con- problem developments and new techniques. Make 
ei reports ondollar savings and quality improve- 


c 
cerned - selling technique to them as th 


bm 


ments. 


tool; get cooperation. 
A fully grown quality control program will 


2.6 Institute plant class in statis- 


tical methods. require technical and statistical training of 





Plant-Wise Operating Level its key personnel. Management should grant 

3.1 Set up Quality Control MNepartment both scope and authority to the responsible 

in which there are men experienced in both department. It is fair to say that there 

process technology and statistical methods. are few better investments. Inspection data, 

This department should have functional respon- like statistics, can be both misleading and 

sibility for control and inspection methods; revealing, and it takes a professional mind 

direct responsibility for product acceptance to grasp their real meaning. Unfortunately 

end coordination. The department manager many are still oblivious tothe potentialities 
should report to the plant manager. of our processes. 





ROCHESTER SOCIETY 





Alfred L. Davis, President 

As for the activities of our Society the November - The largest group of the year, 
following has occurred since "Industrial 235, turned out tohear J. M. Juran, Assistant 
Quality Control” last went to press: to the Administrator of the Foreign Economic 
teover + Joseph Manuele of Westinghouse Administration. Mr. Juran gave an excellent 
did his usual fine job of presenting Quality talk on the subject "Management Evaluates the 
Control as a thoroughly usable and practical] Inspection Function”. As was expected, 
tool of industry. The attendance for this Mr. Juran gave the group many new slants on 
meeting was 218. management's interest in Quality Control. 
Election of officers also took place with We have also had the pleasure of having 
the following results: representatives from Ansco Company, Binghamton 
President Alfred L. Davis and Corning Glass Company, Corning, N.Y., 

Bausch and Lomo join with us in these meetings. 
Vice-President Halsey Kent, December - The meeting of December 19th 
Camera Works, Eastman will be apanel discussion of control problems. 
Secretary-Treasurer-J.A. Tilton, On the panel will be representatives of East- 


Delco Appliance Div. 


4 man, Kodak Park, Delco, Stromberg Carlson, and 


fe) 


General Wotors Colonial Radio. 
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H. Reinhardt and &. D. Benson 
Appliance Department 
SYLVANIA ELECTRIC PRODUCTS INC. 


Ipswich, Mass. 


The following is a description of a simpl- 2. Compute the average number inspected 
fied mechod of computing control limits for per day, n, by dividing the total inspected by 
per cent defective by means of the equation: 15. 

Three sigue limits «= P +3. /pc1 - py 100 3. Multiply the total defective by 100 and 

n : ; divide by the total inspected toobtain P, the 
iene P = Average per cent average per cent defective. Enter this value 
defective of P inall three of the spaces indicated onthe 


record sheet. 


p = Average fraction 


defective 4. Using the value of n determined in (2), 
find the corresponding value of B.from the 
and _ = Average number table supplied, and enter it in the space in- 
of units inspect- , 
ed. dicated on the record sheet. 


: Using the value f ined in ( 
The expression to the right of the 4+ sign 5 — ve value of P determined in (3), 


find the value of A from the table supplied 
may be written as follows: 


and enter it in the space provided on record 
/ 
VY (Pp * - p) * _300 sheet. 
Vn 


6. Multiply A times B to obtain the product 
If we let A =p ( 1- p) and B = 300 AB, and enter the results in the two spaces 
—f = ‘ . 
y 8 indicated on the record sheet, one by the + 
the above equation becomes: ; 
, : P Sign, and the other by the — sign. 
Three sigma imits — P + x B 
. 7 Add the value of AB to P to obtain the 
Values of A for various values of p, and upper control limits in the space provided in 
values of B for various values of n, may be the one column, and subtract AB from P té« 
worked out and tabuleted for the range of obtain the lower limit in the next column. 
values normally encountered as in the accom- 
panying tables. This makes possible a simpli- 
FIGURE | 


fied procedure in the calculation of the lim- 
its which canbe rapidly learned and accurate- ; - 
ly applied even by persons whose previous math- INSPECTION STATION NO. | 

T 


ematical training is such that they would ex- 


DATE NO. INSPECTED NO. DEFECTIVE | 4 DEFECTIVE 

“nce cons Te > difficult th the use . ’ } 
perience considerable di iculty with he 7/10 1090 150 38 
of curves or tables requiring interpolation. 7/11 1174 152 12.9 

The values in the tables have been spaced 7/12 1242 103 g.3 
l l h that interpolation is not nec 7/13 1379 87 6.3 
~ . y enc 7 TT) 1a 1 4 . @ \ } ad a 
engi _ 7/14 1292 160 12.4 
essary for the accuracy normally required in 7/17 1309 158 12.1 
control chart work 7/18 1174 125 10.6 

} f tandardized and 7/19 1460 146 10.0 

> r n wal > Tt tne Ss ‘ £ rec anda : 2 

The procedure is ir r } 7/20 1352 132 a's 
simplified by use of aspecially prepared forn 7/21 1370 96 7.0 
one section of which, is shown here in Figure 7/24 1440 12! 8.4 

' 7/25 1320 139 10.5 

I, as an illustration of this method of comput- 7/26 1297 84 6.5 
ing control limits [The lirections supplied 7/27 1354 121 g 9 
to the persons whouse this form are giver De - 7/28 1340 136 10.1 
low: - Sum. 19611 1910 
HOw TO COMPUTE THE CONTROL LIMITS Ave. | n «= 1307 | P « 9.75 

Contr~-! limits should be computed at the end Bs 8.29 A « 0.296 
of each 15 day period inthe following manner P . 9.75 9.75 

- Total the Number Inspected and the AxB + 2.46 o 2. 4¢ 
"Number Defective” columns for all inspectior Limits 12.21 | 7.29 


positions 
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TABLE 
Pp A 
5.1 ~220 
5.2 C.222 
5.3 0.224 
5.4 0.226 
ae? C.228 
5.6 0.230 
Py, 0.232 
5.8 0.234 
SG 0.236 
6.0 0.237 
6.1 ste 
6.2 0.241 
6.3 0.243 
6.4 0.244 
6.5 - 246 
6.6 0.248 
6.7 0.250 
6.8 0.252 
6.9 0.254 
feu 0.255 
: Pe 0.257 
7.2 0.252 
763 0.260 
7b 0.261 
7-5 0.263 
7.6 0,264 
768 ). 266 
7.8 0.267 
te9 0.269 
8.0 0.271 
8.1 0.273 
E.2 274 
8.3 C.276 
BL 0.277 
8.5 279 
R.6 O.25U0 
2.7 282 
8.8 283 
ey 0.285 
0 0.286 
9.1 0.287 
9.2 0.289 
>. 3 &.290 
4 U.292 
9,5 0.293 
9.6 0.294 
9.7 0.296 
9.8 0.297 
9.9 0.299 
1U.0 UG. 300 
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P A P 
10.1 0.301 15.1 
0.2 0.303 15.2 
10.3 0.304 15.3 
10.4 0.305 15.4 
10.5 0.306 45.5 
10.6 0.308 15.6 
10.7 0.309 15 
10.8 0.310 15.8 
10.9 0.312 15.9 
11.0 0.313 16.0 
ll.l C.314 16.1 
11.2 0.315 16.2 
11.3 0.316 16.3 
11.4 0.318 16.4 
11.5 0.319 1o.5 
11.6 0.320 16.6 
11.7 0.322 16.7 
11.8 0.323 16.2 
11.9 0.324 16.9 
12.0 2325 17.0 
12.1 0.326 17.1 
12.2 0.327 17.2 
12.3 0.328 A7e2 
12.4 0.329 17.4 
igeS 0.331 a7 0$ 
12.6 0.332 17.6 
12.7 0.333 17.7 
2.8 0.334 17.8 
12.9 0.335 17.9 
13.0 0.336 18.0 
13.1 0.337 18.1 
13.2 0.338 18.2 
13.3 0.339 18.3 
13.4 0.340 18.4 
13.5 0.341 18.5 
13.6 0.343 18.6 
13.7 0.344 18.7 
13.8 345 18.8 
13.9 0.346 18.9 
14.0 0.3.7 19.0 
1b. 0.348 19.1 
14.2 0.349 19.2 
14.3 0.350 19.3 
1s 0.351 19.4 
14.5 0.352 19.5 
14.6 0. 353 19.6 
14.7 0.354 19.7 
14.8 0.355 19.8 
14.9 0.356 19.9 
15.0 0.357 20.0 
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BUFFALO MEETINGS 





OCTOBER 9th 


The dinner of 
of Quality Control 


October 9th. 


third graduation the Society 


Engineers was held at the 


Markeen Hotel, Some 75 members 


and guests were in attendance to honor 25 


graduates of the 16 week course conducted by 
the University of Buffalo during the summer. 
The speaker for the occasion was Dr. Douglas 


F. Brown, General Superintendent of Quality 


Control, Defense Industries Limited, Cherrier, 
Quebec. Dr. 


presentation of 


Brown gave a most enlightening 


the methods employed in in- 


troducing control procedures in an ammunition 


plant. This address is reproduced on preceding 


pages of this magazine. 


NOVEMBER 27th _ 


A technical and business session of the 
Society of Quality Control Engineers was held 
at the University of Buffalo, November 27th 


with George V. Herrold of Colonial Radio Corp- 


oration presiding. Some 80 members and guests 


were in attendance. 


William B. Rupp of RCA, Harrison, New Jersey, 


gave a general story of Quality Control Act- 


ities in Northern New Jersey including some 
highlights from meetings of the Newark Society 
of which 


Statistical Quality Control 


Rupp 
ifn 


of Sylvania Electric Products Corporation, 


for 


Mr. is Secretary. 


Steen, Quality Control Coordinator 


Emporium, Pennsylvania presented a paper en- 


titled: "Organization and Education Require- 
ments for Industrial Quality Control”. Mr. 
,. 


Steen stressed the importance of securing the 


cooperation of top management at the beginning 


of a control program, and concluded that the 


surest method of securing a sound development 


of the 
principles of quality control to supervisory personnel 


program is to offer training in the 


in production, inspection, and engineering. 


Peter DiPaola of Curtiss-Wright Aeronauti- 


cal Corporation, Kenmore Plant presented the 


story of the introduction and operation of a 


comprehensive control system in the Kenmore 
Plant. Mr. 
that are necessary 
what is 


the 


DiPaola emphasized the compromises 


between basic methods and 


feasible inpractice when dealing with 


short runs of the machine shop and the 


inreceiving and assem- 


diversified operations 


bly operations which characterize the airplane 
industry. 
Po Be 


Summarized 


Haley of Colonial Radio Corporation 


Colonial’s First Year with Quality 





Control. Yr. Haley reviewed the main facts 


of his company's control system including a 


most arresting of accomplishments. 


The 


summary 


speaker told of the valuable aid giver to 


the Engineering Department in determining 


Proper specification limits and concluded his 


talk by stating the average reduction of the 

-_ 

p level accumulated for the last year is 59%. 
Following the technical session a brief 


business session was held which is reported 


in detail here because the Constitution of 


the Society of Quality Control Engineers re- 


quires that these actions be submitted to the 


membership in advance of the annual meeting. 
Actions ti&ken: 

of Committee to 
the 1945. 


chairman; 


1. Appointment prepare a 


slate of officers for Messrs. 
Overholt, 


Spencer 


year 


Colonial Radio, Hannon, 


Lens, and Letchworth, Barcalo were 


appointed. 
2. The Executive Board proposed Amendment I 


to the Constitution to be acted upon at the 
annual meeting in January, 1945. The text of 
the amendment appears on page twenty. This 


amendment is proposed as a means of securing 


continuity of management of the affairs of 


the Society. With the publication of In- 
dustrial Quality Control the Society man- 
agement is required from time to time to make 


policy decisions affecting future development 


which must beconsistent with past action and 
which involve points of view that are known 
only to past Board members. 


3. Motion made and passed to instruct the 


Nominating Committee to prepare a slate of 


officers in accord with the requirements 


of the amendment in case it is adopted by the 


Society, and also to prepare a slate of 


officers in accord with the present Con- 


stitution in case the amendment is rejected, 


4. Martin A. Brumbaugh made a brief state- 


ment of the present status of our magazine, 
Industrial Quality Control. He stressed the 
fact that Buffalo support of the magazine is 


inadequate compared with its wide acceptance 


throughout the country. 


5. The 


Nominating Committee met immediately 


after the general meeting and voted to propose 
the following eight members for election to 
the Executive Board in case the amendment to 
the Constitution is adopted: 

Mr. Kenneth Conrad Dupont Rayon 

Mr Peter DiPaola Curtiss-Wright 

Mr R. A pencer Lens 


Funk Spe 


ontinued or 
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CURRENT PUBLICATIONS AND BIBLIOGRAPHY 





A page of each issue of the Journal is de- 
voted to brief reviews of articles on Statis- 
tical Quality Control appearing in current 
publications. Earlier issues of the Journal 
contain bibliographies of materials published 
in former years. The purpose is to provide 
readers with a permanent reference list. In 
compiling this historical list omissions are 
inevitable. Assistance from readers by supply- 
ing missing references will be appreciated. 

BIBLIOGRAPHY 

(Continued from September tssue) 
1939 Cont'd. 
PROCEEDINGS OF THE INDUSTRIAL STATISTICS CON- 
FERENCE, Pitman Publishing Corp., New York, 
BAUSH, CARL L., "Inspection Methods in Ind- 
ustrial Plants,” Mechanical Engineering, July. 
ROMIG, H. G., “Allowable Average in Sampling 
Inspection", Columbia University PhD. Thesis. 
(The development of sampling plans for vari- 
ables). 
1940 
SIMON, L. E., "Contribution of Statistics to 
the Development and Use of Purchasing Speci- 
fications and Standards of Quality,” The Un- 
iversity of Pennsylvania, Philadelphia. 
GAILLARD, JOHN, “How Statistics Help the 
Engineer Control Quality of Product,” Indus- 
trial Standardization, May. : 
SCHROCK, EDWARD M., "Statistical Analysis of 
Metallurgical Problems,” Metal Progress,: Aug 
WALD, ABRAHAM and WOLFOWITZ, J-, "On a Test 
Whether Two Samples are from the Same Popula- 
tion,” Annals of Mathematical Statistics, Vol. 
XI, No. 2, June. : 
STEPHAN, F. F., DEMING, W. E. and HANSEN, MH., 
"Sampling Procedure of the 1940 Population 
Census.” American Statistical Journal, Decem- 
ber. 
1941 
SIMON. L. E., “An Engineers’ Manual of Stat- 
istical Methods," John Wiley & Sons, New York 
AMERICAN SOCIETY FOR TESTING MATERIALS, "Man- 
ual on Presentation of Data,” Philadelphia., 
originally published in 1933. 
AMERICAN STANDARDS ASSOCIATION, "Guide for 
Quality Control,"Z1.1, "Control Chart Method 
for Analyzing Data," 2Z1.2 (one pamphlet), 
New York. 
MCILWAIN, KNOX, "Criteria in Simple Quality 


Control," Proceedings American Society Mech- 


anical Engineers. 





1941 Cont'd. 

WAREHAM, R. E., "Experience with Statistical 
Quality Control, "Proceedings American Soc— 
iety Mechanical Engineers. 

YOUNG, LEWIS C.,"ACritical Appraisal of Statis- 
tical Methods in Industrial Management,” Pro- 
ceedings American Society Mechanical Engineers. 
DODGE, H. F. and ROMIG, H. G.,"Single Sampl — 
sng and Double Sampling Inspection Table," 
Bell System Technical Journal, January. (Now 
available in "Sampling Inspection -Tables", 
H. F. Dodge and H. G. Romig, John Wiley & 
Sons, New York, 1944, ) 

SIMON, L. E., "On the Initiation of Statisti- 
cal Methods for Quality Control in Industry,” 
American Statistical Journal, March. 

NEYMAN, J., "On the Statisticl Problem Aris- 
ing in Routine Analysis and in Sampling Insp- 
ections of Mass Production," Annals of Math- 
ematical Statistics, March. 

ASHCROFT, A. G., "An Outline of Organization 


for Quality Control,” Bulletin of the Taylor 
Society, April. 

WERRING, W. W., "Engineering Problems in Dim- 
ensions and Tolerances," Industrial Standard- 


ization, November and December. 


WILKS, S. S., "Statistical Basis of the Qual- 
ity Control Program," Engineering Education 


Journal, December. 


1942 

DUDDING, B. P. and JENNETT, W. J., "Quality 
Control Charts," British Standards Institute 
No. 600R, available from American Standards 


Association, New York. 


AMERICAN STANDARDS ASSOCIATION, "Control Chart 
Method of Controlling Quality During Product- 
ion,” Z1.3, New York. 

FREEMAW, H. A., "Industrialof Statistics” Tohn 
Wiley and Sons, New York. 

DUDDING, B. P., "Sampling Inspection Methods 
of Applying Statistical Analysis for Quality 
Control," Automobite Engineering, March. 
AMERICAN STANDARDS ASSOCIATION, "New Gaging 
Standard Supplements American Standard for 
Screw Threads, * Industrial Standarization, 
April. 

AMERICAN STANDARDS ASSOCIATION, "New Stand- 
ard Shows How to Control Quality During Pro- 
duction,” Industrial Standarization, May. 
BARRETT, C. $., "Quality Control with 
Sampling Inspection," Mechanical Engineer- 


ing, May. 





————- + 








INDUSTRIAL QUALITY CONTROL 





REVIEWS 


AERO DIGEST 





The September 15 issue of Aero Digest con- 





tains an article on the use of contrel pro- 
cedure in the Curtiss-Wright, Buffalo Plant 
by Vernon Grom and Martin A. Brumbaugh. 
Features of the article are the form of organ- 
ization of the Quality Division, the variation 
in types of techniques used in receiving, 
fabrication, and assembly, and the illust- 


rations of results obtained. 


THE GLASS INDUSTRY 

The October issue of The Glass Industry 
contains a most instructive | article by 
Joseph Manuele of Westinghouse Electric and 
Manufacturing Company. An article by Mr. Manuele 
invariability marks amilestone in the develop- 
ment of quality control knowledge andthis one 
conforms to the tradition. The approach, the 
content, the illustrations, the point of view, 
the lucid style make this article a"must" for 
neophytes as well as experienced operators. 
Features are: (1) the practical approach to 
the principles of the Frequency Distribution 
and their application in detecting assignable 
causes of variability; (2) the explanation of 
the method of establishing the tool-wear chart 
and the illustration of the use of a diagonal 
average line with accompanying bands of var- 
iability; (3) the discussion of the advantages 
and limitations of patrol inspection and the 
methods applicable to different types of 


operation. 


JOURNAL OF THE AMERICAN STATISTICAL ASSOCIATION 





The September issue of the Journal of the 
American Statistical Association contains an 
article by Edward M. Schrock, entitled "Matters 
of Misconception Concerning the Quality Control 
Chart." Mr. Schrock has been connected with 
the Ordnance Research nter at Aberdeen Prov- 
ing Ground since the beginning of the war, and 
this is the story of the use of control chart 
technique in acceptance testing of tank armor. 

Manufacturers of armor plate have raised 
many questions concerning the interpretation 
of the charts particularly in connection with 
rejected samples and criticisms from the 
Proving Ground where samples indicated an un- 
controlled manufacturing process. The article 
is written in the formofa series of questions 
and answers. The answers give the basic prin- 
ciples of control chart operation and inter- 
pretation. The value of this article is not 
confined to producers of armor plate, mor to 


steel producers. 


ELECTRONICS 


The November issue of Electronics contains 





an article "Quality Engineering in Tube Manu- 
facture” by Eugene Goddess, Special Products 
Engineer, NorthAmerican Philips Company, Inc. 
The article deals with the testing of random 
samples todetermine if production deviates from 
quality standards for dynamic performance tests, 
life test, mechanical tests, and appearance 


tests. This is the first of three articles. 





NOTES 


Charles H. Wing, President of The Society 
of Quality Control Engineers resigned from 
the research staff of National Gypsum Company 
to accept a position as Methods Engineer with 
the Link-Belt Company of Philadelphia. 

A. G. Sawyer has resigned from the inspect- 
ion staff of the Army Air Force to accept a 
position as Training Coordinator in the Sub- 
contract Department of Curtiss-Wright Aeronau- 
tical Corporation. 

James H. Munger, Statistical Quality Con- 
trol Manager at Bell Aircraft Corporation, 
and author of the feature article in the 
September issue of Industrial Quality Control, 
has resigned from Bell to accept a position 


as Methods Engineer with B. F. Goodrich Corp- 


oration at Akron, Ohio. 


Ralph Wareham, Quality Manager of General 
Electric Company with headquarters at Schenec- 
tady, visited the Company's Buffalo plant 
recently in connection with the control pro- 


gram now underway at the plant. 


The November issue of the Bulletin of the 
American Statistical Association contains a 
notice of the beginning of publication of 
Industrial Quality Control and a summary of 


the contents of the July and September issues. 


Walter Weiss, Quality Control Engineer of 
the Tube Plant of Sylvania Electric Products 


Corporation at Emporium has come through a 


two months illness and has returned to work 
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BUFFALO MEETINGS (Continued from Page 17 





Mr. G. J. Letchworth Barcalo be considered elected to three year terms, 
Mr. Joseph Mitcheli Bell the twoin third and fourth positions tobe con- 
Vr. A. G. Sawyer Curtiss-Wright sidered elected to two year terms, and the two 
Mr. A. J. Winterhalter Colonial Radio in fifth and sixth positions to be considered 
Mr. Jacob Zook Lehigh Cement elected to one year terms. In case of a tie 
The Nominating Committee proposes that the or ties a run-off vote shall be held 


entire election be held by a single ballot. In case the amendment is rejected, the No- 
Each member shall vote for six members of the minating Committee is prepared to nominate 


Executive Committee. The two nominees re- officers in accord with the existing form of 
ceiving the greatest number of votes are to the Constitution. This alternate slate of 


officers is not published for obvious reasons. 





AMENDMENT TO THE CONSTITUTION 


The following, known as Amendment I to the years. Within two weeks of the annual meeting, 
Constitution of the Society will be acted upon the President for the preceeding year shall 
at the Annual Meeting. convene the new Executive Board. At this 

1, Delete from Article III, Section I the meeting the Executive Board shall elect from 
phrase: "and these along with the retiring its members the officers of the Society for 
President shall constitute the Executive the current year. In case an officer resigns 


Board. * his position, the Executive Board shall elect 


2. Replace by his successor from its members. The Executive 


The, Executive Board shall consist of Board, if necessary, may appoint “new member(s 
the officers of the previous year and six to replace member(s who have resigned: but, 
nembers elected by the Society. After 1945, in all cases, such appointment(s) run only 
two members will be elected to the Executive until the next annual election at which time 
Board by the Society each year at its annual the Society shall elect a member(s) to the 
meeting to serve for a period of three years. Executive Board to fill the unexpired term(s). 
At the annual meeting in January, 1945 the The past presidents of the Society of Quality 
Society shall elect acomplete Executive Board Control Engineers become permanent honorary 
of six members, two toserve for one year, two members of the Executive Board in addition to 
to serve for two years, twotoserve for three the members previously stated. 

CHAMBER OF COMMERCE ANNUAL MEETING SQCE ~ 
The Chamber of Commerce invites Quality Con- The Society’s annual meeting to elect 
‘rol Engineers to attend a luncheon meeting Jan- officers will be held 7:45 PM January 15, 


iry 15. Joseph Manuele, Westinghouse Electric in Room 301, Crosby Hall, University of 


i Manufacturing, will speak on Quality Con- Buffalo. Guest speaker will be Joseph Manuele 


rol. Detailed arrangements by mail later Quality Control Manager of Westinghouse. 
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